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ABSTRACT 
  
 
 
Researches on the viability of using vegetable-based or plant-based oils in 
power transformers are gaining much attention due to their excellent biodegradability 
and good dielectric properties. Several vegetable-based oils have been studied and 
found to have potentials to be used as transformer insulating oil. However, studies on 
their long-term ageing properties and improvement on their dielectric properties are 
still lacking. This thesis reports laboratory studies carried out on eight different 
vegetable oils and their blends to investigate their dielectric properties when 
subjected to accelerate thermal ageing. The vegetable oils are canola oil, coconut oil, 
olive oil, palm olein oil, sesame oil, CO25 oil (75% canola 25% olive), CO50 oil 
(50% canola 50% olive) and CO75 oil (25% canola 75% olive). The samples were 
thermally aged at 150°C for 520 hours and their dielectric properties were 
investigated. The dielectric properties were fire point, pour point, dielectric 
dissipation factor (tan δ), breakdown voltage, refractive index, kinematic viscosity 
and Fourier Transform Infrared Spectroscopy (FTIR). Mineral oil was also 
investigated in the same fashion for comparison purposes. Results from this study 
show that in overall, mineral oil was the least aged and most stable oil sample after 
undergoing accelerated thermal ageing. Vegetable oil samples experienced higher 
degree of ageing and oxidation. However, the vegetable oil samples showed higher 
breakdown voltage. Among these vegetable oil samples, coconut and sesame oil 
samples were the most aged and have the lowest breakdown voltage, while olive was 
the least aged and the most stable. In terms of oxidation stability, sesame and canola 
experienced the highest oxidation while olive and coconut experienced the least. 
Furthermore, in this study the blending of the canola and olive oils improves their 
dielectric properties and oxidation by as much as 37%. The finding in this study thus 
suggests that vegetable-based oils can have good long-term dielectric properties as 
insulating oils for high voltage applications. In addition, blending of vegetable oils 
can also improve their insulating properties and oxidation stability. 
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ABSTRAK 
 
 
 
Kini penyelidikan dan pembelajaran ke atas kemajuan menggunakan produk 
berasaskan tumbuhan atau minyak tumbuhan dalam pengubah kuasa semakin banyak 
diberi perhatian kerana sifat biodegredasi yang baik dan sifat dielektrik yang baik 
pada minyak tumbuhan. Sesetengah minyak tumbuhan menunjukkan potensi yang 
baik. Walau bagaimanapun, kajian ke atas proses penuaan jangka panjang dan 
peningkatan pada sifat dielektrik masih berkurangan. Projek ini membuat kajian ke 
atas lapan jenis minyak tumbuhan yang berbeza dan juga melibatkan campuran 
minyak tumbuhan. Minyak tumbuhan tersebut adalah minyak kanola, minyak kelapa, 
minyak zaitun, minyak kelapa sawit, minyak bijan, minyak CO25 (75% kanola 25% 
zaitun), minyak CO50 (50% kanola 50% zaitun) dan minyak CO75 (25% kanola 
75% zaitun). Sampel tersebut telah melalui proses penuaan pada 150oC selama 520 
jam dan sifat dielektrik minyak tersebut telah dikaji. Sifat-sifat dielektrik yang dikaji 
adalah takat api, takat tuang, faktor kehilangan dielektrik (tan δ), voltan pecah tebat, 
indeks biasan, kelikatan kinematik dan inframerah (FTIR). Minyak mineral juga 
dikaji dengan cara yang sama bagi tujuan perbandingan dengan minyak tumbuhan. 
Hasil kajian menunjukkan proses penuaan minyak mineral sangat rendah dan lebih 
stabil selepas melalui proses penuaan. Minyak tumbuhan menunjukkan proses 
penuaan yang tinggi dan lebih teroksida. Namun begitu, minyak tumbuhan 
menunjukkan bacaan voltan pecah tebat yang tinggi. Di antara minyak tumbuhan 
yang diuji, minyak kelapa dan minyak bijan mengalami proses penuaan paling tinggi 
dan mempunyai voltan pecah tebat yang paling rendah. Minyak zaitun mengalami 
proses penuaan yang rendah dan lebih stabil. Merujuk kepada kestabilan 
pengoksidaan, minyak bijan dan minyak kanola lebih stabil manakala minyak zaitun 
dan minyak kelapa kurang stabil. Minyak campuran kanola dan zaitun dapat 
memperbaiki tahap kestabilan pengoksidaan sesebuah minyak sebanyak 37%. Kajian 
ini menunjukkan minyak tumbuhan mempunyai sifat dielektrik yang bagus jika 
diaplikasikan dalam penggunakan voltan tinggi. Secara keseluruhannya, campuran 
minyak tumbuhan dapat memperbaiki sifat dielektrik dan kestabilan pengoksidaan. 
 
